Objective : Tentorial dural arteriovenous fistulas usually drain into cortical veins and often present with hemorrhage. Treatment goal is occlusion of the draining vein, either by surgery or endovascular techniques. We present the multimodality treatment results of 12 patients with tentorial dural arteriovenous fistulas.
INTRODUCTION
Dural arteriovenous fistulas (DAVFs) are uncommon vascular disorders and account for 10-15% of all intracranial vascular shunts. A consideration of the advantages and disadvantages of transarterial, transvenous, and combined approaches should be given in each case before proceeding with embolization. 6) Another treatment alternative is Gamma Knife radiosurgery, which has been reported in feasibility studies. 5) In this study we evaluate the incidence, clinical presentation, vascular anatomy and multidisciplinary treatment of a single center cohort of 12 TDAVFs.
MATERIALS AND METHODS
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RESULTS
Patient-and treatment characteristics are summarized in Table 1 In 11 of 12 patients, arterial embolization with Onyx or PHIL was the primary treatment. Complete obliteration was achieved in one session in 5 (45%) and in 2 sessions in 4 (36%). In 2 patients additional surgery was needed to completely close the fistula.
Surgery was considered first treatment in 1 patient.
This patient presented with a large intracranial hemorrhage from a small TDAVF. Surgery was not successful due to the deep location and small fistula size. Finally, all 12 fistulae were completely occluded, confirmed with angiography after 8-12 weeks.
One patient with exclusive pial feeders from the posterior inferior cerebellar artery (PICA) had a clinically silent P3 occlusion during trans arterial embolization.
There were no permanent adverse events, neither from surgery nor from endovascular treatment (0%, 97.5% CI 0-30%). 
DISCUSSION
TDAVFs are rare acquired lesions comprising a small minority of all treated DAVFs in our institution. Most were symptomatic presenting with hemorrhage or intolerable bruit and the remaining were incidentally discovered on magnetic resonance imaging. In our cohort there was a striking preponderance for males.
All our TDAVFs drained in the cortical venous system. During embolization with Onyx sometimes many dural arterial feeders filled in a retrograde fashion before penetration into the draining vein was achieved.
Venous penetration and occlusion is crucial to permanently obliterate the whole fistulous complex.
Most patients reported post procedural pain and some needed pain medication during one or several days.
This pain is probably related to relative ischemia of the dura as a result of occlusion of dural arteries.
Pain usually gradually decreased in the days following the procedure, and at the time of follow-up angiography after 6-12 weeks all patients were pain free.
CONCLUSION
In conclusion, the strategy of surgery and endovascular treatment in a multidisciplinary management of patients with TDAVFs led to stable angiographic cure in all patients without permanent procedural complications.
TDAVFs are challenging to treat because of deep location and frequent dural feeders from internal carotid and vertebral artery. Multiple sessions were necessary to completely obliterate the fistulas in the majority of patients.
